Objective To examine infant feeding intentions of HIV-infected and uninfected women and the appropriateness of their choices according to their home resources; and to determine their adherence to their intentions in the first postnatal week. Methods Feeding intentions of pregnant women were compared against four resources that facilitate replacement feeding: clean water, adequate fuel, access to a refrigerator and regular maternal income. First-week feeding practices were documented. Findings The antenatal feeding intentions of 1253 HIV-infected women were: exclusive breastfeeding 73%; replacement feeding 9%; undecided 18%. Three percent had access to all four resources, of whom 23% chose replacement feeding. Of those choosing replacement feeding, 8% had access to all four resources. A clean water supply and regular maternal income were independently associated with intention to replacement feed (adjusted odds ratio (AOR) 1.94, 95% confidence interval (CI) 1.2-3.2; AOR 2.1, 95% CI: 1.2-3.5, respectively). Significantly more HIV-infected women intending to exclusively breastfeed, rather than replacement feed, adhered to their intention in week one (exclusive breastfeeding 78%; replacement feeding 42%; P < 0.001). Of 1238 HIVuninfected women, 82% intended to exclusively breastfeed; 2% to replacement feed; and 16% were undecided. Seventy-five percent who intended to exclusively breastfeed adhered to this intention postnatally, and only 11 infants (< 1%) received no breast milk. The number of antenatal home visits significantly influenced adherence to feeding intention. Conclusion Most HIV-infected women did not have the resources for safe replacement feeding, instead choosing appropriately to exclusively breastfeed. Adherence to feeding intention among HIV-infected women was higher in those who chose to exclusively breastfeed than to replacement feed. With appropriate counselling and support, spillover of suboptimal feeding practices to HIVnegative women is minimal.
Introduction
United Nations (WHO/UNICEF/ UNAIDS/UNFPA) recommendations on infant feeding to prevent postnatal mother-to-child transmission (MTCT) of HIV state that when replacement feeding is not acceptable, feasible, affordable, sustainable and safe, then exclusive breastfeeding is recommended. 1 The recommendations promote fully-informed and free choice for HIV-infected women, who should receive the best available information on the benefits and risks of exclusive breastfeeding or replacement feeding to select the most suitable option for their situation. Furthermore, full support needs to be given to protecting, promoting and supporting breastfeeding for mothers who are HIV-negative or do not know their serostatus. 2 Putting these recommendations into practice is challenging. Individual
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a Africa Centre for Health and Population Studies, University of KwaZulu Natal, Somkhele, KwaZulu Natal 3935, South Africa. Correspondence to RM Bland (e-mail: rbland@africacentre.ac.za). b Department of Paediatrics and Child Health, University of KwaZulu Natal, Durban, South Africa. women find it difficult to balance risks and benefits in settings where access to safe replacement feeding and support is limited. 3, 4 For counsellors, the task of presenting information so that women can reach feasible, informed decisions requires effective counselling skills. Training staff to understand the complexities of feeding practices takes time and dedicated supervision. 5 The decision to replacement feed is critically important for an HIV-infected woman, as it may either potentially save her child's life or expose the newborn infant to unacceptably high risks of diarrhoea and malnutrition. 6 The decisions of such women, and the way counselling is conducted, may also affect the feeding practices of HIV-uninfected mothers. Experience from MTCT programmes in southern Africa confirm that counsellors do not always present clear, impartial messages, 7, 8 that HIV-uninfected mothers at MTCT sites are inadvertently influenced to give commercial infant formula more often than at non-MTCT sites 9 and that longitudinal follow-up of mothers and children in programmes is frequently inadequate. 10 While there is increasing literature on the feeding practices of HIV-infected women postnatally, [11] [12] [13] there have been few reports on the choices women make antenatally, and on whether these choices are consistent with the UN recommendations. Furthermore, little is known about processes of counselling on infant feeding, and whether they are achieving their goal of helping women to make the most appropriate decisions for their circumstances. Anecdotally, it has been reported that HIV-negative women increasingly avoid breast milk because of the spillover effect of infant formula introduced into areas of high HIV prevalence. However, to
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our knowledge there is no research that documents the feeding choices of HIVnegative women in areas where there is high HIV prevalence. This paper examines the infant feeding intentions of HIV-infected and uninfected mothers in an area with one of the highest HIV prevalences in the world. It also examines the appropriateness of these choices given the resources available; and additionally, the women's adherence to these choices in the first postnatal week.
Population and methods

Design
Pregnant women attending seven rural clinics, one semi-urban clinic and one urban clinic in KwaZulu Natal, South Africa, were offered confidential HIV counselling and testing as part of a cohort study investigating breastfeeding and MTCT. From August 2001 to June 2003 all HIV-infected, and a subsample of uninfected, women were offered enrolment in the study. From July 2003 all women attending antenatal clinics were offered enrolment before HIV testing. After post-test counselling, HIV-infected women were offered a further infant feeding counselling session one to two weeks later. HIV and infant feeding counselling were provided by lay staff who had completed 12 years of schooling and were selected after assessment of literacy, numeracy and basic counselling skills. Their initial training included an HIV counselling course (two weeks), a WHO/UNICEF breastfeeding counselling course (five days), 14 and a WHO/ UNICEF HIV and infant feeding counselling course (three days). 5 Free commercial infant formula for HIV-infected women was not available initially, but was provided by the KwaZulu Natal provincial prevention of mother-to-child transmission (PMTCT) programme starting in December 2002.
Personal details including age, past pregnancies, education, water supply, sanitation, access to a refrigerator and income were recorded antenatally. Feeding intentions were compared against four resources considered necessary for safe replacement feeding: access to clean water, a refrigerator, fuel for boiling water (electricity, gas or paraffin) and a regular maternal income. The latter was used as a proxy for a woman's ability to control financial resources in the household, particularly important in this area where few couples cohabit because of high levels of migration. 15, 16 Pregnancy outcomes and feeding practices in the first week of life were collected during home visits.
Data were captured using optical imaging recognition software (Teleform V7.1, Cardiff Inc., San Diego, CA, USA) in a Microsoft SQL server database. Analyses were carried out using SPSS version 12 (SPSS Inc., Chicago, IL, USA). Univariable and multivariable logistic regression analyses were used to obtain unadjusted and adjusted odds ratios (AOR) and 95% confidence intervals (CIs).
The study was approved by the ethics committee of the University of KwaZulu Natal, Durban, South Africa.
HIV and infant feeding counselling approach
Pregnant women who were HIV uninfected, or of unknown serostatus, were given information about exclusive breastfeeding for the first six months of the infant's life, with sustained breastfeeding thereafter. HIV-infected women were counselled on different feeding options available to them.
We developed an algorithm for the counsellors to use when presenting infant feeding choices to an HIV-infected woman (Fig. 1) . The approach considers the woman's feeding intention and explores the appropriateness of this based on her home circumstances. Her choice is discussed to understand what she means by breastfeeding and replacement feeding, i.e. whether her choice is based on previous experience or family preferences, whether breastfeeding would be mixed or exclusive, and how long she planned to use this feeding method. Finally, the feasibility of the woman's intention is explored, focusing on home circumstances, past experiences, family expectations and likelihood of disclosure of HIV status at home. If the woman's intention seems consistent with her circumstances, the counsellor affirms the woman's intention, but also mentions that there are options that other women may choose. If the woman's circumstances do not favour her intention, or a better practice may be feasible, e.g. the woman has the conditions for giving replacement feeding safely, then the counsellor discusses these options in more detail.
After counselling at the clinic, all women received one antenatal home visit by a breastfeeding counsellor (blinded to HIV status) to discuss study logistics and to support the woman in her feeding option. Those choosing replacement feeding were referred to the project infant feeding specialist for a home visit to demonstrate safe replacement feeding preparation. Women who chose to breastfeed received up to three further antenatal home visits (up to four sessions) by the lay breastfeeding counsellor. If a woman changed her mind about her feeding choice antenatally, her intention nearest to the time of delivery was used for analysis.
Strict WHO feeding definitions were applied throughout this study. 5 Exclusive breastfeeding means an infant receives only breast milk and no other liquids or solids, not even water, with the exception of drops or syrups consisting of vitamins, mineral supplements or medicines.
Results
Between August 2001 and September 2004, 3465 pregnant women were enrolled, of whom 535 withdrew, 71 did not fulfil the follow-up criteria, nine had indeterminate HIV status, six died in the antenatal period, 17 had spontaneous abortions and 104 had stillbirths. Thus, 2723 women of known HIV status who delivered a live infant remained. Of these 2723 women, 111 were not located antenatally for a home visit, and there were no feeding data for the first antenatal week for 121 women. Thus, 2491 women remained (1253 HIV-infected and 1238 HIV-uninfected) for whom there is information about antenatal feeding intention and postnatal feeding practices. There were no significant differences between those included in, and those excluded from, the analysis across all the measured sociodemographic characteristics. The median age (and range) at delivery of HIV-infected and HIV-uninfected women was 25 and 21 (14-53) years, respectively; the median parity (and range) was 1 (0-8) and 0 (0-11), respectively.
HIV-infected women
After counselling and before delivery, 73% (911/1253) of HIV-infected women stated that they intended to exclusively breastfeed, 9% (113/1253) planned to replacement feed, 18% (228/1253) were undecided and one woman intended to mix feeding methods.
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Infant feeding counselling for HIV-infected and uninfected women RM Bland et al. Table 1 presents the women's feeding intentions and their access to the four resources considered necessary for safe replacement feeding. Those women who intended to replacement feed were more likely than the rest to have a clean water supply and to be the main income provider in both univariable and multivariable logistic regression analyses (adjusted odds ratio (AOR) 1.94, 95% confidence interval (CI) 1.2-3.2; AOR 2.1, 95% CI: 1.2-3.5; respectively). Table 1 also presents the cumulative number of resources available to women in each feeding group. Of the 39 women with all four resources, 49% (19) intended to exclusively breastfeed. Of those intending to replacement feed, 8% (9/113) had access to all four resources. As free formula was introduced in December 2002, making access to income less important, we looked at the cumulative number of resources omitting maternal income -leaving water, fuel and a refrigerator. Only 32.1% of all women (402/1253) had access to these three resources, of whom 72% (290/402) intended to exclusively breastfeed. Counsellors reported that these women were concerned with the stigma and practicalities of avoiding breastfeeding altogether. Table 2 shows women's feeding practices in week one postnatally compared with their intention. Significantly, more of those intending to exclusively breastfeed than replacement feed adhered to their intention postnatally (exclusive breastfeeding 78%, replacement feeding 42%, P < 0.001). Maternal age at delivery, parity, education, water, refrigerator and maternal income were not significantly associated with adherence. In all 1253 HIV-infected women, the number of antenatal feeding counselling visits was significantly associated with an intention to exclusively breastfeed or replacement feed and the ability to adhere to this decision postnatally. Compared to the maximum of four visits, those visited once (AOR 10.4, 95% CI: 7.73-14.03), twice (AOR 2.04, 95% CI: 1.35-3.09) or three times (AOR 1.74, 95% CI: 1.11-2.74) were more likely to change their feeding option postnatally.
When only those who intended to exclusively breastfeed or replacement feed were analysed separately, those intending to exclusively breastfeed were less likely to adhere if they had electricity, gas or paraffin (AOR 1.69, 95% CI: 1.16-2.46) and if they had one antenatal counselling visit compared to four (AOR 1.69, 95% CI: 1.04-2.76). Those intending to replacement feed were less likely to adhere if they had inadequate fuel (i.e. wood or no fuel; AOR 3.52, 95% CI: 1.15-10.77), and if they had one compared to four antenatal visits (AOR 4.08, 95% CI: 1.45-14.56).
HIV-uninfected women
Of the 1238 uninfected women, 82% (1021) intended to exclusively breastfeed, 2% (21) to replacement feed only,
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Infant feeding counselling for HIV-infected and uninfected women RM Bland et al. 16% (193) were undecided and three women intended to mix feeding methods. Of those who intended to replacement feed (and were not part of the PMTCT programme, thus not eligible for free infant formula), few had the necessary resources to prepare infant formula safely. Of those intending to exclusively breastfeed, 74% (766/1042) adhered to their intention. Of those who were undecided before delivery, 66% (128/193) exclusively breastfed after delivery. Less than 1% of infants received no breast milk at all in the first week of life (11/1238) . Of the women who intended to exclusively breastfeed antenatally, the only significant factors associated with non-adherence postnatally, in both univariable and multivariable logistic regression analyses were access to a refrigerator (AOR 1.44, 95% CI: 1.1-1.88) and the number of antenatal counselling visits compared to a maximum of four (one visit AOR 15.26, 95% CI: 10.6-21.97; two visits AOR 1.54, 95% CI: 1.04-2.28). a Any combination of safe water, access to fridge/freezer, fuel other than wood and mother has regular income. b P-value < 0.01 when comparing antenatal feeding intentions of exclusively breastfeeding, replacement feeding and undecided for resources available among HIV-positive women. c P-value < 0.01 when comparing antenatal feeding intentions of exclusively breastfeeding, replacement feeding and undecided for cumulative resources available among HIV-positive women. d All P-values > 0.5 when comparing antenatal feeding intentions of exclusive breastfeeding, replacement feeding and undecided for each individual resource and cumulative resources available among HIV-negative women.
Discussion
To our knowledge this is the first study to examine the antenatal feeding choices of women in an area of high HIV prevalence, and to discuss whether these choices are appropriate to the women's socioeconomic situation. The results demonstrate some of the complexities of counselling women on making the difficult decision to exclusively breastfeed or to replacement feed. Our counselling approach was effective, in most cases, in matching the intention of HIV-infected women with their physical resources. Most women in this largely rural population do not have the resources to prepare replacement feeds in an acceptable, feasible, affordable, sustainable and safe manner. 1 Of the HIV-infected women, 63% (792/1253) had access to only two or fewer of the four resources we considered necessary; most (73%; 585/792) chose, appropriately, exclusive breastfeeding, even when free formula milk was introduced in the area. Three percent of all HIV-infected women had access to all four resources required to facilitate safe replacement feeding; of these, only 23% stated they intended to replacement feed. This suggests that qualitative considerations (such as family acceptability, the practicalities of preparing replacement feeds or the fear of inadvertent disclosure of HIV status by avoiding breastfeeding altogether) were probably more important. 13, 17, 18 Only 32.1% of HIV-infected women had access to safe water, a fridge and adequate fuel for heating water. Most of these women (72%) still intended to exclusively breastfeed, suggesting that even access to regular finances or free infant formula for six months were not the main influences in their feeding decision. HIV counsellors discussed finances with the women, emphasizing costs for travel to clinics, strategies for purchasing milk if supplies ran out 17 and the need to provide milk for their children until they were at least two years of age.
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Those intending to replacement feed were more likely to have access to
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Infant feeding counselling for HIV-infected and uninfected women RM Bland et al. clean water and to be the main income provider. Studies have suggested that working women generally have more decision-making autonomy, 20 either because they have control over the household finances or because they are more assertive and able to gain employment.
While most women (78%) who intended to exclusively breastfeed did so for the first week postnatally, only 42% (47/113) of those intending to replacement feed did so exclusively. Those with inadequate fuel were less likely to adhere to replacement feeding, suggesting there were practical difficulties in preparing formula with wood or no fuel. Conversely, those intending to exclusively breastfeed were less likely to practise this postnatally if they had adequate fuel, suggesting that it was easier for them to prepare safe replacement feeds.
This study demonstrates that, with appropriate counselling and community support for HIV-uninfected women, spillover of suboptimal feeding practices is minimal despite the provision of free infant formula in the district. The majority (82%) of HIV-uninfected women intended to exclusively breastfeed. The 2% of women who intended to replacement feed were women who were going to work or school in another town. Most women who intended to exclusively breastfeed adhered to this in week one after delivery. Only 11 infants of HIV-negative women received no breast milk at all in the first week of life (< 1%). While this paper reports only on feeding practices in the first week of life, it is encouraging that most HIVnegative women opted for exclusive breastfeeding and managed to sustain this during the first few days. There is much evidence that early feeding practices predict longer-term practices, with early initiation of exclusive breastfeeding (i.e. avoidance of prelacteal feeds and early mixed feeding) impacting on longterm lactation success. [21] [22] [23] Infants born in hospitals with early breastfeeding interventions based on the baby-friendly hospital initiative are more likely to practise exclusive breastfeeding at three months postpartum. [24] [25] [26] [27] Women who have avoided breastfeeding for the first week of the infant's life are unlikely to commence breastfeeding without active support to encourage lactation, as their prolactin levels will be low because of lack of nipple stimulation.
The most significant factor in adherence to choice in both HIV-infected and HIV-uninfected women was the number of antenatal home visits a woman received. Of HIV-infected women, when we compared those who intended to exclusively breastfeed or replacement feed and who adhered to their intention postnatally with those who did not, the number of visits was highly significant. Although all women received a separate clinic-based infant feeding counselling session two weeks after receiving their HIV results, our data suggest that this is not enough, and that women need at least two further antenatal visits. These visits help women to further explore the feasibility and implications of their choice. Mixed feeding was the norm in this area 28 and women choosing exclusive breastfeeding or replacement feeding may be making a feeding choice that is uncommon in their environment. Furthermore, opportunities were provided to have discussions with other household members if the woman so wished. After making their infant feeding decision, the women who chose to replacement feed were visited only once antenatally by the lay breastfeeding counsellors, and were supported postnatally by clinic-based study nurses and an infant feeding specialist. Our data suggest that those who choose replacement feeding, even when this is provided freely by the health services, require the same level of home support as those who choose exclusive breastfeeding. It is possible that women who chose replacement feeding realized how impractical this was in their home situations after delivery and changed to breastfeeding.
Studies have documented that infant feeding counselling is often of poor quality or unavailable for many women. 7, 29 Our study demonstrates that well-trained and well-supported lay HIV counsellors with no health background are able to provide quality infant feeding counselling according to international guidelines and to help women make appropriate choices for their socioeconomic situations. Our method enabled counsellors to explore in a systematic way the options available and the feasibility of each woman's choice. The set of counselling tools recently produced by WHO 30 include an algorithm similar to the one used in this study and a card designed to help counsellors explore the woman's home and family situation; this is based on a table we used during training. Experience shows that where superficial training has been given on HIV and infant feeding, counsellors are unable to provide adequate support to HIV-positive mothers to carry out their feeding choice. 31 There is an urgent need to train all those involved in infant feeding counselling so they have both the knowledge and the skills to help women make appropriate choices, and so they can support women in their choice after delivery. O
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Resumen
Asesoramiento sobre alimentación del lactante para mujeres VIH-positivas y VIH-negativas: idoneidad de las decisiones y las prácticas Objetivo Estudiar las intenciones de las mujeres VIH-positivas y VIH-negativas en lo relativo a la alimentación del lactante; la idoneidad de sus decisiones en función de sus recursos domésticos; y el cumplimiento de esas decisiones al cabo de una semana del nacimiento. Métodos Se procedió a comparar las decisiones sobre el tipo de alimentación tomadas por las mujeres embarazadas en relación con cuatro recursos que facilitan la alimentación sustitutiva (AS), a saber, el agua salubre, la disponibilidad de combustible suficiente, el acceso a un frigorífico, y unos ingresos maternos regulares. Durante la primera semana tras el parto se documentaron las prácticas de alimentación. Resultados Las intenciones prenatales que respecto a la alimentación manifestaron 1253 madres infectadas por el VIH fueron las siguientes: LNE (lactancia natural exclusiva), 73%; AS, 9%; no decidido, 18%. El 3% de las mujeres tenían acceso a los cuatro recursos considerados, y el 23% de ellas eligieron la AS. Entre quienes optaron por la AS, el 8% tenían acceso a los cuatro recursos. El suministro de agua salubre y unos ingresos maternos regulares se asociaron de forma independiente al deseo de recurrir a la AS (AOR (razón de posibilidades ajustada): 1,94; IC95%: 1,2-3,2; AOR: 2,1; IC95%: 1,2-3,5 respectivamente). Entre las mujeres VIH-positivas con intención de practicar la LNE se observó un porcentaje significativamente mayor de cumplimiento de ese deseo durante la primera semana en comparación con las que optaron por la AS (LNE, 78%; AS, 42%; p < 0,001). De las 1238 mujeres no infectadas por el VIH, 1021 (82%) optaron por la LNE; 21 (2%) por la AS; y 193 (16%) estaban indecisas. El 75% de las que optaron por la LNE la practicaron efectivamente tras el parto, y sólo 11 lactantes (<1%) no fueron amamantados. El número de visitas domiciliarias prenatales influyó de forma considerable en el cumplimiento de los deseos en materia de alimentación. Conclusión La mayoría de las mujeres infectadas por el VIH no disponían de los recursos necesarios para garantizar una AS segura, y eligieron acertadamente la LNE. El cumplimiento de las decisiones en materia de alimentación entre las mujeres infectadas por el VIH fue mayor entre las que optaron por la LNE que entre las que se inclinaron por la AS. Si existe un asesoramiento y un apoyo apropiados, la propagación de las prácticas de alimentación subóptimas a las mujeres VIH-negativas es mínima. 
